**Abstract**

**Background:** Recently, methamphetamine (METH) use in adolescent has increased persistently and their exposure to METH at earlier ages compared to adults can cause more severe damage in the brain. It is necessary to evaluate the cellular and molecular mechanisms associated with brain damage induced by METH depending on the age. The present study was aimed to investigate the differentially expressed genes (DEGs) and their functions in the hippocampus of cynomolgus macaques, *Macaca fascicularis*, according to age after the administration of METH.

**Methods:** Cynomolgus monkeys were divided as follows: Control, 6--12 months (M1), 3--4 (M2) and 7--9 (M3) years, and more than 11 years (M4). After the administration of METH in cynomolgus monkeys on an age-dependent dose (2 mg/kg, intramuscular injection in M1, M2, M3 and M4), transcriptome profiling in the hippocampus was performed using RNA-seq technology. The functions and networks of analyzed DEGs were classified using GO analysis tool (DAVID) and IPA software.

**Results:** In METH-treated animals, the correlation of DEGs between M1 and M4 was higher than other groups, showing the possibility that biological mechanisms in the hippocampus of M1 and M4 are similarly affected by METH. Based on the GO analysis using the DEGs, transmission of nerve impulse (GO:0019226) and synaptic transmission (GO:0007268) were significantly ranked within top three of GO biological process (BP) terms in all age monkeys exposed to METH compared to the control. On the other hand, neuron development (GO:0048666) was ranked within top five of GO BP terms in M1, M2 and M3 monkeys except for M4. Peroxiredoxin 3 was highly upregulated in METH-treated groups, while HSPB6 was downregulated compared to the control.

**Conclusions:** Our results suggest not only molecular mechanisms related to the DEGs in the impaired hippocampus but also a clue for developing METH addiction marker according to ages.
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